WO 2005/048599 



PCT/FI2004/050159 



Rotatable camera 

The present invention relates to an electronic device, which 
5 includes 

- a case structure, 

- a display component fitted in connection with the 
case structure, 

- camera devices that can be oriented, fitted inside 
10 the case structure, including an image sensor fitted 

entirely inside and optics, and 

- an aperture arrangement fitted in the case struc- 
ture, for exposing the image sensor from the outside, 
and 

15 in which the image sensor is arranged to be rotatable to at 
least two exposure directions, at least to the display- 
component side and to a different side relative to the display 
component, the aperture arrangement being arranged in the case 
structure according to the exposure directions. In addition, 

20 the invention also relates to a method in an electronic device 
for controlling camera devices, software means for implement- 
ing the method according to the invention, and an image' sen- 
sor. 

25 Portable electronic devices equipped with camera devices, such 
as, for example, mobile stations, can be used for still and 
video imaging, and also for videoconferencing. In a videocon- 
ferencing situation, the opposite party is shown on the dis- 
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30 the device acts as the viewfinder. 
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men ting lunclionaliliey- "of th±s kind. Normally, in order to 
perform still and video imaging, lens optics and an image sen- 
35 sor must be arranged on the opposite side of the case struc- 
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ture of the device relative to the display component that acts 
as the viewfinder. On the other hand, in order to arrange a 
videoconferencing functionality, the lens optics and image 
sensor must be on the same side of the device as the display 
5 component, because in that case the opposite party is shown on 
the display while the image sensor is used simultaneously to 
image and transmit the user's own image to the opposite party. 

To implement such functionalities, an arrangement of two sepa- 
rate image sensors in the same device, for instance, is known 
from the prior art. In that case, the lenses oriented in dif- 
ferent directions each have a separate image sensor connected 
to them. However, the doubling of the camera components makes 
this quite cost-intensive. In addition, the limited size par- 
ticularly of portable electronic devices makes it a challenge 
to arrange the two sensors, as there is no excess space in the . 
case structures of the devices. 

US patent publication 2003/0109232 discloses a camera-device 
20 arrangement, which is installed in the hinge-pin casing be- 
tween the device's rotating cover and its body. The hinge-pin 
casing can then be rotated quite freely through as much as 180 
degrees . 

25 US patent 6,535,239 discloses, as another prior art solution, 
the division of an elongated one-case structure into two 
parts, with the aid of longitudinal jointing. The camera de- 
vices can then be aimed by twisting the case structure. How- 

30 pearance. 

A third solution -depicting- the— prior art is the use of -sepa- 
rate attachable camera modules . One such implementation is 
disclosed in WO publication 97/26744 (Robb) . In it, an image 
35 sensor that can be turned in different exposure directions is 

i 



WO 2005/048599 



PCT7FI2004/050159 



attached to a portable device, as its own camera module. Such 
an attachable module also gives the device a deformed appear- 
ance and makes it difficult to use. 

5 The difficulty of arranging it in present portable devices 
which have a slim appearance is, however, one significant 
drawback associated with the solution disclosed in the above 
WO publication. Arranging a rotatable image sensor, together 
with the necessary optics, in a slim device concept is chal- 

10 lenging, as the devices may, in certain structural construc- 
tions, be of a size that is even of the same order as that of 
the height /width of the sensor. In addition, the internal 
spaces of the cases of the devices are extremely cramped. Fur- 
ther, the properties of the optics facing different directions 

15 also differ from each other. This too creates a challenge in 
order to arrange them in connection with the exposure aper- 
tures. For example, the optics arrangements required by video- 
conferencing use and conventional imaging use also create 
their own challenges to devices with a slim appearance and 

20 equipped with a rotatable image sensor. 

The present invention is intended to create a new type of 
electronic device equipped with camera devices and a method 
for controlling the camera devices of an electronic device. 
25 The characteristic features of the device according to the in- 
vention are stated in the accompanying Claim 1 and those of 
the method in Claim 9, In addition, the invention also relates 
ro software means for implementing the method according to the 

-» -»~ -r » •»-» -1 1 ^"K-k . — » tr^ y-3 . . — < T"> A . TTV.rs.C. „ C*,O."0.*=* ^ 4- V» <TX O -v~ — » A 4~ A n -P ^ ■-, -I- , , v ^ ^, j-s. 4? 

3-0. which are stated in the accompanying Claims 13 and 14. 
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in which the display of the device is used at least as a view- 
finder, and also a videoconferencing functionality, in which 
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the display of the device is used at least to show the oppo- 
site party, can be implemented using a single rotatable image 
sensor, in connection with which at least part of the optics 
is arranged to be rotatable. 

5 

The electronic device according to the invention includes a 
case structure, in connection with which a display component 
is fitted. Directional camera devices , which include, an image 
sensor and, surprisingly, also at least part of the optics, 
10 which are arranged to rotate, are fitted inside the case 
structure. The camera devices can be oriented at least to the 
display-component side and to a side differing from it, to 
conform with which the case structure includes an aperture ar- 
rangement for exposing the image sensor from outside the de- 
ls vice. A characteristic feature of the electronic device ac- 
cording to the invention is that, besides the image sensor, at 
least part of the optics is arranged so that it can be rotated 
along with the image sensor to at least two exposure direc- 
tions, the aperture arrangement being arranged in the case 
20 structure to conform with the exposure directions. 

In the method according to the invention, the image sensor and 
at least part of the optics are oriented by turning them, 
relative to the device, to the selected exposure direction, 

25 after which imaging can be performed. The method according to 
the invention is characterized by the image sensor and at 
least part of the optics required for imaging being oriented 
by rotating them to the selected exposure direction, without 
any need to apply any special orienting mea-sure-s to the actual 

30 case structure of the device. 

Advantages— are— gained- -with- - the - aid of the -invention in - appli- 
cations in which, according to the prior art, two image sen- 
sors, each with their own associated optics, must be used. In 
35 addition, a solution using only a single image sensor can now 
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also be used in mono-block-case devices, in which there is no 
hinge-pin between the cover and the body. The device according 
to the invention can be implemented using quite simple me- 
chanical arrangements . 

5 

Still/video images can be taken using the rotatable image sen- 
sor installed inside the case structure of the device, through 
an exposure-aperture arrangement oriented to two different 
sides of the device. At least part of the optics for perform- 

10 ing imaging, which, together with the optics arranged rotata- 
bly in connection with the image sensor, forms the necessary 
total optics, is therefore be arranged in connection with at 
least these two exposure directions. The optics can be ar- 
ranged in several different ways. They can be partly fixed in 

15 connection with the apertures and partly, according to the in- 
vention, surprisingly also in connection with the rotatable 
image sensor. Lens arrangements that are entirely connected to 
the apertures, or even to the sensor are possible in certain 
cases . 

20 

Further, according to one embodiment, the optics can arranged 
in an appropriate manner. Thus, the optics connected to the 
exposure aperture on the display side, for example, can be ar- 
ranged especially for close-up imaging, as a negotiating party 
25 to be imaged during videoconferencing will be generally close 
to the display of the device, observing the opposite party 
shown on the display. According to another embodiment, the op- 
tics arranged for still/video imaging can be equipped with a 

The -u-ae~ of the invention achieves a particular advantage- in 

A- 1— „ — « t-% ^ /-J /^.TTJi.O /-N <-i /"> -f". . _ -T» "I _"S.TVVI„+t./-* <J T> -»_r-i <N r-i.T?. ft mV» „_ ^n. +- -» +- -! — -C 

OliC OaoC UJ. V XO^U WJ_ tA -U J^XIL-LT LTvCiV-l uaQC O JL <li C . 1UC lULOLXUll V-/J_ 

the — image — sensor — is— now- ais o~ po s s ib±e ±n — the-se, even though 
the internal space of the case might be extremely cramped. 
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The other features characteristic of the invention will become 
apparent from the accompanying Claims while additional advan- 
tages achieved are itemized in the description portion. 

In the following, the invention, which is not restricted to 
the embodiments disclosed in the following, is described in 
greater detail, with reference to the accompanying drawings, 
in which 

shows a block diagram of one exam- 
ple of the electronic device ac- 
cording to the invention, 
shows a schematic diagram of the 
electronic device according to the 
invention, seen in a cross- 
sectional side view, 

shows a first embodiment of the 
electronic device according to the 
invention, 

4b show a second embodiment of the 

electronic device according to the 
invention, as a cross-section when 
the image sensor is being rotated, 
and 

shows a third embodiment of the 
electronic device according to the 
invent-. i on . 

F-ixp-tne 1 siuaw-s a. rough-bloc k—diagr am of an example of an elec- 
tronic devi.ce 10 according tro the invention, which in the fol- 
lowing is des.cxlb.ed „„ln, the f oriu—of— an embodiment in the case 
of a mobile-.-s-tat.ion,-.- It -should-.be - noted that- the— ca-tsgo-ry of 
electronic devices, to which the invention and the method ac- 
cording to it can beTapplied, must be understood as being ex- 
tremely wide- Some other examples of devices according to the 
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invention are portable and hand-held devices, such as PDA 
(Personal Digital Assistant) type devices (for example, Palm, 
Vizor), palm computers, and smart phones. The main feature 
that the devices according to the invention have in common is 
5 that camera devices 12, which for some reason require orient- 
ing in order to permit different functionalities, belong to 
them or can be connected to them in some way. 

The mobile station 10 shown in Figure 1 can be of a type that 
10 is, as such, known, so that there is no need to describe in 
greater detail the components that are not essential to the 
invention, for instance, the transmitter /receiver component 
RF. The mobile station 10 includes a digital imaging chain 11, 
to which camera devices 12, 20.1 that are, as such, known, are 
15 connected. The camera devices can include an image sensor 12, 
which is, as such, of a known type, together with optics 20.1, 
which produce image information and send it to an image- 
processing chain 11, which is, as such, of a known type, to be 
processed to form digital still and/or video image informa- 
20 tion. 

The actual physical totality incorporating the image sensor 12 
can be in the device 10 either permanently or detachably. If 
it is permanent, the image sensor 12 can be inside the actual 
25 case structure 23 of the device 10. The case structure 23 of 
the device 10 can be, for example, a so-called mono-block, 
•when-- the case 23 is formed from a single unified piece. On the 
other hand, the case structure 23 can also be of an opening 
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30 

One -example of a detachable camera device is a camera module 
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that the camera de vice s~ can— alrso be d iscumiecLed - from the ~anc- 
tual case structure of the device. In that case, the detach- 
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can also be considered as the 



The functions of the device 10 can be controlled using the 
5 processor unit DSP/CPU 13, by which, among other things, the 
information displayed on the display component 19 of the de- 
vice 10 can be controlled. The processor unit 13 can be con- 
trolled from the user interface 14, which can be understood, 
for example, as a keypad and various switches. 

10 

Figure 2 shows, as a cross-sectional side view, a schematic 
diagram of one embodiment of the electronic device 10 accord- 
ing to the invention. The device 10 according to the invention 
includes a case structure 23, in connection with which there 
15 is a display component 19. Inside the case structure 23, there 
are directional camera devices, which include an image sensor 
12 and optics 20.1, 20.2, 20. 2 1 . At least part of the optics 
can be inside the case 23 and part outside it, for example, if 
there is a protruding zoom in the device 10. 

20 

In the device 10 according to the invention, the camera de- 
vices 12 are oriented by rotating the image sensor 12 and 
also, surprisingly, at least part of the optics 20.2 f . When 
further references are made to rotating/reorienting the sensor 

25 12, the terms will also refer equally to the rota- 
tion/reorientation of the optics 20.2 1 arranged in the sensor 
12. The optics 20 . 2 1 rotating with the image sensor 12 can be 
in connection with the image sensor 12. In this case, the ro- 
tating of the image— censor 12 and -at lea-st part of the optics 

30 2 0. 2 f can be understood very broadly, as can be seen in the 
light of the embodiments presented later. 



The case s true Lure 23 also includes an aperture arrangement 
21.1, 21.2 for exposing the image sensor 12 from outside. The 
35 aperture arrangement 21.1, 21.2 is arranged in such a way that 
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the image sensor 12 can be oriented through them, at least for 
imaging (for example, in the videoconferencing functionality) 
performed on the display-component 19 side FS, and for imaging 
(for example, still/video imaging, in which case the display 
5 19 can be used as the viewfinder) performed on another side BS 
relative to the display component 19. Generally, these sides 
are the front side FS and the back side BS, relative to the 
user of the device 10, depending partly on the shape of the 
device 10 and on the orienting of the display 19. The angle 
10 between the exposure apertures 21.1, 21.2 on the front and 
back sides FS, BS of the device 10 can then be approximately 
180 degrees, though it can also deviate from this, as will be 
described later. 

15 The paths of rotation of the image sensor 12 and the optics 
20. 2 1 can be arranged in such a way that they can be set in at 
least two exposure directions FS, BS, in order to select the 
optical imaging path. The aperture arrangement 21.1, 21.2 as- 
sociated with the rotation path of the image sensor 12 and the 

20 optics 20.2" is arranged in the case structure 23 according to 
these exposure directions FS, BS . 

In the device 10 according to the invention, the orienting 
mprhani ginn 16 of the camera devices is operationally in connec- 
25 tion with the camera devices, for instance, the image sensor 
12. This permits the camera devices and particularly the image 
sensor 12 and at least part of the optics 20.-2 f to be ori- 
ented, with no particular rotation measures having to be ap- 
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30. is a corresponding aperture arrangement 21.1, 21.2 in the case 
23 for exposing the sensor 12 according to the orienting di- 
rections FS, BS of -the-came-ra-devices —12, 20.1, 20.2, 20.2' in 
rei~a1r±on — to— which— aperture arrangement 21.1, 21.2 the camera 
devices, or at least the image sensor 12 and part of the op- 
tics 20.2', are arranged to be. oriented, for example, by being 
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rotated relative to an imagined axis of rotation running 
through the image sensor 12 . The axis of rotation can be se- 
lected freely. 

5 According to one embodiment , the aperture arrangement can in- 
clude at least two apertures 21.1, 21.2. In that case, one of 
the apertures 21.2 can be, for example, on the same side FS as 
the display component 19, thus permitting the image sensor 12 
to be used, for example, in a videoconferencing functionality. 

10 The other aperture 21.1 can then be on a different side BS of 
the case structure 23 relative to the display component 19, in 
which case the image sensor 12 can be used for still/video im- 
aging while the display component 19 can simultaneously be 
used as a viewfinder, from which the imaging can be monitored. 

15 The image sensor 12 and the display 19 may permit the device 
to be used for other applications too, for example, to act as 
a mirror, or a bar-code reader. In mirror operation, image in- 
formation that is detected through the aperture 21.2 using the 
image sensor 12 oriented to the display 19 side FS, is shown 

20 on the display 19 of the device 10. The embodiment shown in 
Figure 5 is better suited to bar-code reader operation. 

As is known, the image sensor 12 requires optics to focus the 
image on the sensor 12. According one embodiment, in the de- 
25 vice 10 according to the invention at least one part of the 
optics 20.1, 20.2 may be connected to the aperture arrangement 
21.1, 21.2, for example, as a fixed lens arrangement. In that 
case, at least another part of the optics 20. 2 5 can be ar- 
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30 sensor 12, so that, if the image sensor 12 is turned, the lens 
arrangement 20.2' connected to it will also turn correspond- 
ingly with it . On the—other— hand,— the— lens— groups 20.1, 20.2, 
20. 2 1 can also be either entirely rotatable in connection wiirh 
the image sensor 12, or entirely fixed in connection with the 

35 apertures 21.1, 21.2. 
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The use of optics 20. 2 1 that rotate along with the image sen- 
sor 12 , to which the invention also relates, achieves a par- 
ticular advantage, for example, in devices with a slim appear- 
5 ance. In such a case, optics 20.1, 20.2 that are fixed only in 
connection with the exposure apertures 21.1, 21,2 would not 
necessarily permit the sensor 12 to be rotated from one expo- 
sure direction FS, BS to another, instead the optics 20.1, 
20. 1, for example, or the general internally cramped case 
10 structure 23 of the device 10 would limit the path of rotation 
of the sensor 12. 

The optical type/focal length of the optics 20.2', which is 
rotatable in connection with the sensor 12, are of such a type 
15 that they implement part of the optical system in both imaging 
directions FS, BS. According to one embodiment, the optics 
20.2' can include a set of microlenses and an infrared filter 
on the surface of the sensor 12. 

20 According to one, extremely schematic embodiment, the optics 
20.2' arranged rotatably in connection with the sensor 12 can 
be arranged mainly for close-up imaging, being, for example, a 
lens/set of micro-lenses 20.2 1 with a specific focal length, 
which possible additional optics 20.1, 20.2 on both sides FS, 

25 BS supplements to form an appropriate totality. Thus, optics 
may not necessarily be required at all in the exposure aper- 
ture 21.2 of the display-component 19 side, or it may be very 
liinitieci, because most of the videoconferencing-side FS optics 
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33 spondingly, the optics 20.1 which is fixed in place in expo- 
sure — aperture- 21.1 on the distant-imaging side BS, will be 



tion with the sensor 12, an optical arrangement that permits 
** distant imaging. The use of such a choice of optics, which is 
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by way of a very schematic example , will permit part of the 
optics 20.2' to be arranged to rotate along with the sensor 
12. 

5 According to one embodiment , at least part of the optics 20.1 
can be equipped with operating devices 24 for performing, for 
example, focal-length adjustment operations (zooming / focus- 
sing) on the set of lenses 20.1. One example of such an optics 
is a set of lenses 20.1 , arranged in connection with the expo- 

10 sure aperture 21.1 on the opposite side BS of the case struc- 
ture 23 to the display 19 of the device 10, by means of which 
distant imaging can also be performed. The optics 20.1 will 
then include a liner-motion mechanism M for moving it relative 
to the position of the image sensor 12 and the part of the op- 

15 tics 20.2 1 connected to it. The implementation of the zoom 
mechanism M can apply ways of implementing zoom that are, as 
such, known, from which sphere extremely small electric motors 
are presently known. In the case of a zoom implementation, the 
set of lenses 20.1 may also protrude from the case 23. 

20 

The solution according to the invention also permits the use 
of different optics 20.1, 20.2, 20.2 1 in different exposure 
directions, for example, on the front and back sides FS, BS of 
the device. According to one embodiment, at least part of the 

25 optics 20.2, 20.2' of the device 10 can be suitably selected, 
for example, for close-up imaging. According to one embodi- 
ment, optics 20.2, 20. 2 1 of this kind can be, for example, ar- 
ranged in connection with the exposure aperture 21.2 arranged 
on the display— component 19 side, because videoconferencing 

30 generally takes place in the vicinity of the display 19 of the 
device 10. 

According to yet anu bher emb odiment , there can also be shutter 
devices 22 in connection with the camera devices 12. These can 
35 be used to close the exposure aperture 21.1 not in use at the 
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time, to prevent it causing problems with the exposure of the 
sensor 12 taking place from the desired exposure side FS. 

According to one embodiment, the shutter devices 22 can be ar- 
5 ranged in connection with the camera devices, for example, on 
the rear side of the sensor 12. The sensor component 12 can 
thus be given a spherical shape, in which case there will be a 
dome-shaped shutter element 22 behind it, for closing the ex- 
posure aperture 21.1 that it not in use. This will also fa- 
10 cilitate the implementation of the invention in cramped case 
conditions . 

A first rough embodiment of the device 10 according to the in- 
vention is shown, in the middle of Figure 3, as a cross- 

15 section seen from the side of the display component 19, with a 
corresponding cross-sectional side view on the left-hand side 
of Figure 3 and a side view of the case 23 of the device on 
the right-hand side of Figure 3. In reality, the construc- 
tional implementations can, of course, be more sophisticated. 

20 In this case, the image sensor 12 and part of the optics 20.2' 
are rotated using a rotation wheel 16.1 arranged in connection 
with the case 23. The wheel 16.1 is suitably set into the case 
23 in this case, but can, however, be easily rotated by the 
user, from its outer circumference. For example, a shaft ar- 

25 rangement 16.2, with a rotatable image sensor 12 and part of 
the optics 20.2* according to the invention xns±de "the case 23 
at one end of it, can be connected to the wheel 16- 1 . The ar- 
rangement can include a limiter mechanism/clamp, which permits 
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30 according to the exposure apertures 21.1, 21.2, which in this 
case- are at an angle of approximately 180 degrees to each 
other. It can-also be used to restrict excessive rotation of 
"the— s e ns o r 12 and part of the optics 20.2', which might damage 
it, for example, by striking the cramped structures inside the 

35 device 10. In addition, the orientation of the sensor 12 and 

5 
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part of the optics 20.2' in the exposure aperture 21.1, 21.2 
must be quite precise. 

Figures 4a and 4b show a second embodiment of the device 10 
5 according to the invention. In this case, the image sensor 12 
and the optics 20.2' can not only be rotated, but also moved 
in a selected direction. In this case. the movement takes. place 
linearly, for example, in the longitudinal direction of the 
case structure 23. Of course, movement taking place laterally, 

10 or in other suitable directions, for example, even in the di- 
rection of the exposure apertures 21.1, 21.2, is also possi- 
ble. Such an arrangement may be required, for example, if the 
device has a particularly slim case structure 2 3 and/or the 
positioning of the components is cramped. The use of the ar- 

15 rangement will achieve an advantage when applying a rotating 
part of the optics 20.2' in connection with the sensor 12. 
When the sensor 12 and part of the optics 20.2 1 are in an im- 
aging position between the exposure apertures 21.1, 21.2, it 
- may become impossible to rotate them around their imagined 

20 axis of rotation, because the lenses 20.1, 20.2 are so close 
to each other, due to the thinness of the case 23 and the in- 
ternal space of the case 23 is otherwise cramped. One example 
of the possible size of the physical component of the sensor 
12 is 10 * 10 mm, with a thickness of 3 - 5 mm. The image ma- 

25 trix of the sensor 12 will then have a size of, for example, 3 
* 3 mm. 



In Figure 4a, the image serrs'or 12 and the optics 20.2 1 are 
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30 sides of the case 23 of the device 10. Using a linear motion 
mechanism 16, the image sensor 12 and the optics 2.0—2 ' can be 
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23, so that prior to their rotation from the direction of one 
exposure aperture to the direction of the other exposure aper- 
35 ture, the sensor 12 and part of the optics 20.2' are moved out 
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of the space between the lenses 20.1, 20.2 arranged in a fixed 
connection with the apertures 21.1, 21.2. 

In the embodiment shown in Figure 4a and 4b, the sensor 12 and 
5 the lens 20.2' are moved using a special mechanism 16, which, 
in this case, must be understood to be only very much in the 
form of an example. To move the sensor. 12 and the lens 20.2', 
the case 23 includes a shaft arrangement, with two shafts 
16.2, 16.3 at right angles to each other. Between the shafts 

10 16.2, 16.3, there is a bevel-gear arrangement 16.4, for trans- 
mitting motion from one shaft to the other. The shaft arrange- 
ment 16.2, 16.3 is controlled using a linear motion/rotation 
switch 16.1 attached to the upper end of the device 10, which 
permits not only rotational motion, but also linear motion in 

15 the longitudinal direction of the case 23. The case 23 may in- 
clude a recess for this switch 16.1. 

When the switch 16.1 is depressed, the sensor 12 and the lens 
20.2' also move correspondingly downwards, thanks to the shaft 

20 arrangement 16.2, 16.3. Once the image sensor 12 and the set 
of lenses 20.2' connected to it are clear of the position be- 
tween exposure aperture 21.1, 21.2 and the lenses 20.1, 20.2 
associate with them, they can be rotated to a another posi- 
tion- to another desired exposure direction (Figure 4b) . After 

25 this, for example, due to spring elements 16.6 belonging to 
the shaft arrangement 16.2, 16.3, the linear motion mech"an±*sin 
returns the image sensor 12 and the lens 20 . 2 1 to a posit i on 
between the lenses 20.1, 20.2, or at least connects it with 

— ~ ~ "I ^ . ^ -P. . 4— K qo -? irarA ovnn on "K'o H t t*^/-»+- S r~\r-\ -h V*i q oon c r\v~ 19 +~ <~\ — 
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.20 gether with the lenses 20. 2 1 then being oriented to the other 
exposure— aperture . 

I n -gen-era j_"7 — the—rotation and/or linear movement of the image 
sensor 12 and the optics 20.2 1 can be performed using rotation 
elements 16, 16.1 arranged in connection with the device 10, 
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or also using electric-motor devices 16.5 (Figure 1) which 
will permit the case structure 23 of the device 10 to be im- 
plemented smoothly, without requiring special protruding 
thumb-wheels. In motor-powered rotation of the sensor 12 , con- 
5 trol can be implemented, for example, through the user inter- 
face GUI of the device 10. 

In the embodiment shown in Figures 3, 4a, and 4b, the rotation 
of the image sensor 12 is performed so that it takes place 

10 relative to an imagined axis of rotation running through the 
sensor 12, which is thus rotated through about 180 degrees. 
Figure 5 shows a third embodiment, in which the sensor 12 can 
be rotated from one exposure direction to another, by moving 
it from one position to another, while still permitting the 

15 use of the display 19, as described above. This allows a slide 
path to be arranged for the sensor 12 and the optics 20. 2 1 
connected to it, for example, in association with the case 
structure 23, and along which it can be moved, for example, 
under motor power by a user-interface command. 

20 

When the sensor 12 is in the videoconferencing position, it 
will be on the same side of the device 10 as the display 19, 
as shown in Figure 5. If the sensor 12 is moved to its 
still/video-imaging position, it is moved to the opposite end 
25 of the longitudinally arranged exposure aperture 21, so that 
it takes up a position, for example, at the upper end of the 
case 23 of the device ID, wh.ene., in this case, there is also 
the antenna 26 of the device 10. The elongated opening 21, of 

,.t*u A ^"U A -I o p2oq *i g -hhnc on! \r nno r^n t n r" o rnn t" o 
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30 elongated shutter element, which is used to prevent light 
reaching/being reflected to the sensor 1Z, for example, from 
area-s of the— exposure aperture outside the sensor 12. When im- 
aging takes place with such a device 10, the antenna end of 
its case 23 is oriented to the direction in which it is in- 

35 tended to perform the imaging. Using such ^pointer' type image 



WO 2005/048599 



PCT/FI2004/050159 



sensor 12 orientation, the progress of the imaging can still 
be examined using the viewfinder. The embodiment is eminently 
suitable, for example, for reading bar-codes. In addition, be- 
cause, thanks to the embodiment, the device 10 does not need 
5 to be held in the traditional vertical position in front of 
the user's view, the embodiment also permits an improved pos- 
sibility to observe the imaging environment. 

On the other hand, the sensor 12 can also be implemented to be 
10 rotated around its imagined axis of rotation, in connection 
with the elongated exposure aperture 21 shown in Figure 5. In 
that case, rotating the sensor 12 from the videoconferencing 
position to the still-imaging position will only need a change 
of angle of approximately 90 degrees, if, in the still-image 
15 position, the sensor 12 points in the longitudinally in the 
direction of the antenna 26. 



With reference to Figure 5, other design aspects can be taken 
into account relating to the case structures, the exposure ap- 
20 erture arrangement 21, 21.1, 21.2 and the rotation of the im- 
age sensor 12 can be implemented using a large variety of ori- 
entation-angle arrangements, which can differ from the 180- 
degree rotation-angle implementation shown in Figures 3, 4a, 
and 4b. 

25 

As already stated, in the case of a camera module thai is de- 
tachably attached to the connector interface of the device,, 
tne rotation of the image sensor can be controlled using com- 

3:0 face, in which case the image sensor in the module can be rao- 
toriz-ed. 



In addition—to— the—device 10, the invention also relates to a 
method for controlling the orienting of camera devices 12 in 
an electronic device 10. Inside the case structure 23 of the 
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device 10 , there are directional camera devices, which include 
at least an image sensor 12 and optics 20.1, 20.2, 20.2 f . The 
case structure 23 also includes an aperture arrangement 21.1, 
21.2, for exposing the image sensor 12 from outside, which is 
5 arranged in at least two exposure directions BS, FS. 

In the method according to the invention, the image sensor 12 
and at least part of the optics 20.2' are aimed relative to 
the device 10 by rotating them to the chosen exposure direc- 
tion, preferably, however, without applying the orienting op- 
erations to the actual case structure 23 of the device 10. Af- 
ter this, imaging can be performed. In addition, in the aper- 
ture arrangement 21.1, 21.2, the part of the aperture arrange- 
ment that is not in use at the time can be closed. It is also 
possible to move the sensor 12 and at least part of the optics 
20.2 1 away from connection with the exposure apertures 21.1, 
21.2, so that the rotation ability of the camera devices 12, 
20.2' will be improved. This is important, for example, in 
thin device constructions, the internal spaces of the cases 23 
of which are very limited in terms of rotation in place. 

In the cases shown in Figures 3, 4a, and 4b, in which the im- 
age sensor 12 and the lens 20.2 1 are rotated from one exposure 
direction to another around their imagined axis of rotation, 
25 the matrix row of the upper part of the sensor 12 in the first 
exposure direction FS becomes, after rotation, the matrix row 
of the lower part of the sensor 12 in the second exposure di- 
rection. To take this into account, the device can include de- 

30 cal imaging path FS, BS that is active at the time. Identifi- 
cation can be performed, for example, from position data ob- 
tained from -the— rotation -motor 16.5 in the— case— of motorized 
rotation, or in some-other suitable manner. 



15 
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Further, in order to implement the method according to the in- 
vention, the device according to the invention can include 
software means for controlling the aiming of the camera de- 
vices. These can be used to orient the image information in an 
5 appropriate manner on the basis of the image-path information 
obtained from the detection devices 16, for example, for dis- 
play on the display 19, or for transmission to the other 
party. The software implementation can be, for example, in the 
processor 13 of the device 10, in the controller component 14 
10 (Figure 1), and it can also be connected to the rotation func- 
tionality 15 of the sensor 12, which can be, for example, the 
rotation-switch implementation described, a keyed-in command, 
or a virtual selection alternative in the user interface. 

15 It must be understood that the above description and the re- 
lated figures are only intended to illustrate the present in- 
vention. The invention is thus in no way restricted to only 
the embodiments disclosed above or stated in the Claims, but 
many different variations and adaptations of the invention, 

20 which are possible within the scope on the inventive idea de- 
fined in the accompanying Claims, will be obvious to one 
versed in the art. 



